This condition is used to show that certain series for finite abelian p-groups admit replacement.
Let S be a subgroup of G. We will say that S is homogeneous if S is a direct sum of cyclic groups of the same order.
Theorem 2, which is a generalization of the following result of L. Fuchs [4] i)" ". By Theorem we have that 
This completes the proof.
EXTENDABILITY Let G S A D G'
S' e A' S' e T', where S' _c S are subgroups of F, A' _c A are Z-sets, and T' is a subgroup of G'. We say T' is extendable to G if there exists T, a subgroup of G, such that T' T and G S T.
The following theorem provides a necessary and sufficient condition for extendability of a subgroup T' when G is a p-group. piT) Lemma PROOF. Let be a set of coset representatives for S modulo S'.
Then G S A Q S' e A S' e T S T.
5. SOME GROUPS WHICH ADMIT REPLACEMENT.
We noted in Section 4 that given the series G G However, by applying the extendability criterion of Theorem 4, we can ensure that for each i, 0 <-i <. n, our choice of the subgroup T (i) will be extendable to each G (=),"
= <-i, and consequently we will have T T (0)-D_ T(1)_...D_ T (n).
We will briefly illustrate how successive applications of Theorem 4 when G is a finite abelian p-group of exponent p3 results in Figure 1 since this lattice-type structure clarifies the proof of the major theorem in this section. By Lemma 3 we may assume that (5.1) is a composition series for G.
We introduce the following notation to simplify the discussion: 
Ul,0 
1,1,n-1 l,l,n-2-"" 1,1 1,1,0 
,i+l ,i:
This proves (a). Each of properties (b) through (f) can be deduced from Lemma 4 by choosing U, U I, and K appropriately as follows: (6.1) be a series for G. If G A B is a Z-factorization of G arising from (6.1) then there exist subgroups S, T such that the factorization G S @ T arises from the series (6.1). PROOF. We will assume that n is odd since the proof for n even is similar. We will proceed by induction on the order of the group G.
If IGl=p, then G G <0> is the only Z-factorization of G. Thus in any series from which this factorization arises we must have G
